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: Shestopalov,  A«M.  and  Sonoylanko,  V*!. 
Capacitance  of  a  varicap  and  the  distribution  of 


ionized  impurities  in  its  p»n  Junction 

PERIODICAL:  Izvestiya  vysshikh  uchebnykh  zayedeniy, 

Radiot ekhnllca ,  v*  no*  6,  I962,  686  •>  698 


TEXT:  A  Semiconductor  Junction,  in  .which  the  concentration  o;^ 

ionized  impurities  varies  along  the  Axis  perpendicular  to  ther^ 
plane  of^' the  Junction,  is  considered*  The  structure  of  the  space  ‘ 
charge  in  the  region 'of  the  p-n  Junction  is  illustrated  in  P1|{«1,.. 
where  the  coordAnates  and  Xg  correspond  to  the  boundaries  - 
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of  the  depletion  layer.  The  differential  capacitance  of  the 
junction  is  expressed  by  a  formula  similar  to  that  of  a  parallel 
plate  capacitor,  i.e*  . 
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Where  e  is  the  permittivity  of  the  semloonduetor  m.aterlal  and 
S  is  the  area  of  the  p-n  Junction*  The  problem  consists  of 
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finding  the  conditions  under  which  the  capacitance  of  the  junction 
(varicap)  is  a  prescribed  function  of  the  voltage  U  applied  to  it* 
The  function  C(U)  should  be  monotonically  decreasing  since  with 
Increasing  external  voltage  the  depletion  layer -is  increased  and 
the  capacitance  of  the  Junction  reduced*  It  is  assumed  that  the 
distribution  ^  ^^2^  for  one  of  the  regions  of  the  p-n  Junction 

is  known*  This  is  necessary  in  order  to  be  able  to  determine  the 
distribution  p(x, )  for  the  other  region  so  that  the  required 
function  C(U)  is  achieved*  It  is  found  under  these  conditions 
that: 
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This  expression  can  be  used  for  detemining  ^  ^*lV 

A*  -  «  '  ■  *  - 


C(U)  and 
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In  general*  the  required  C(U)  is  in  the  form: 
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whore  C  is  the  initial  capacitance  and  is  the,  contact 


potential* 
when 


For  this  C(U)  Eq.  .(9)  is  used  to  evaluate'  ^(x.) 


and 


etc 
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Bq*  (9)  can  he  used  for 


approximate  calculation  of  the  acceptor  (or  donor)  distribution 
for  a  given  distribution  of  donors  (or  .acceptors)  ,and  a  id^vm  aqMirio 
mental  graph  showing  the  fimctional /dependence  of  the  capaci¬ 
tance  on  the  applied  voltage  U  *  There  .ere  6  figures. 
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Capacitance  of  a*  varicap  *. 
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